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Electroda for iiaplafltation Into cochlea. fil) 



The presertt invefstlon Is related to an electrode for Implantation 
Into cochlea in order to establfsh electrical contact to the acoystlc 
nerves of ti?e human ear, the electrode cofsprislng an tnsulatlnj support 
trectber and stipply lines to said nerves. Electrodes of this kind have been 
S discussed ee Hartln Sonn, The prior art electrodes are disposed to be 
inserted through an opening to a patient's cochlea, whose internal ear is 
defective, in order to establish co^unicatton substantial Ijr in ths area 
of cochlea, whidi is relevant to the intelligibility of speech, and 
accordingly Oje electrode has such an extension that it can readt through 
10 approximately two of the cochlea's two and a half turns. It has appeared, 
however, that the purpose has not been attained, in as nuch as it has 
certainly been possible to bring the patient In such a condition that she 
or ha coulJ fnterprst tlActrical signals supplied through the electrode 
as being sotaid tHit not as being intelllgibel speech. 
IS The present invention is based on the opinion that this fact is 
partly doe to the circuiistance that the prior art electrode, Mhlcft during 
tJie insertion had to be guided in cochlea by the aid of ths walls of 
wchlea, during this insertion happened to dasage these walls and partly 
efue to the circumtmce that the elertrorfn, even if the Insertion was 
20 tolerably successful! , muH not be able to position itself in cochlea in 
such 3 Bdniser that the supnlied signals was conducted selectively to the 
acoustic nerves for which they w-^re destined for evokif^ In t^c brain 
those frapressions which could cause it to percept the electrical signals 
as coDBiunlcatlns, Intelligible speech. 
25 The present Invention aifw at avoldirMj the drarHtacfcs dss0ctati>!d with 
the prior art electroefe. Accorcfiagly. the present invention provides an 
electrode having hto conditions of curvature, the one of which is 
temporary and corresponds to the curvature of the olddle of the 
particular turn of cochlea, and tha other one of wfifch is pennancnt and 
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corresfHrnds to the final position of the electrode In cachlea with tho 
purpose of obtaining an opttnun) contact to the ecoustic nerves, and means 
for changing the condition of curvature from the temporai7 one to the 
peraanent one when the (flectrode has been Inserted into codilea. By th« 
S terai "teraporary" is laeant "reckoned to the tlae until the electrode has 
been inserted into cochlea" and by the tern "peraanent* is meant 
"mckoned from the t1m» after wMcH the slectfoHo ha? baon ir>$srto4 Into 
cochlea". Thereby is achieved not only the possibility of a contactless 
insertion of the electrode into cochlea so that its walls are not further 
10 (tswagtd, but additionally that the «lectrtxlB, af tar being inserted int« 
the desired turn or turns of cochlea, can be given such a r«()uired, 
increased or decreased curvature, that the electrode coraes Into cntact 
trith ttie internal or the external wall of the cochlea <Ktet and thereby 
happens to asswne a constant position relative to the acoustic nerves 
15 tiiroughout the various sections of the cochlea so that the nerve 
electrodes of tiie electrode, «»rough which the electrical sionals have to 
be trsnsisitt^d to the proj^r acoustic r^rves, can obtain over the entire 
electrode a constjint and an opti)«jm positi(m relative to the acoustic 
nervca. 

a» By an esbodlment of an electrode according to the present Invention 
tite perntanent condition of curvature Is constituted by the electrode's 
natural <?endft1o<i of curvature whereas the tenifwrary cond.ltton or 
curvature is established by means of a fetachable connection, which, 
until It is detached or loosened, maintains the teaporary condition of 
25 curratMrg. The advantage of this eiitodltsent is that the electrode, when 
it is inserted into cochlea and when the ijetachable connection has been 
Ifloscmjd, will be in a laechanically stressless condition, which it o«utd 
be ca^Hble to assuise for a long period of tiine witteut a tendenty to 
diiiige, that delicate adjusteaients of the electrode during the operation 
30 for Insertion of the electrode Mill be unnecessary, «hich then penaits a 
quidk and reliable operation, and that the probability of obtaining a 
unifona coianuRiaition over various frequency ranges along the cochlea 
becoeies great. 

In an ettfeodiJiiant of the electrode discussed above tbe rnentiongd 
35 detachable connection is thenmj-dctachable. Thereby is to tmcteretand that 
an elevation of temperstare causes the detachable iKcbanical connection 
to cease. Such a heatino can be carried out in isany waiys, for instance by 
diattenay, btrt it will be particularly advantageous If the therao 
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detachment 1s carried ovt at a te««K!rdture being a few d«gr%es centWa.6e 
belcw the \X3^ teaperatore, because the electrode then, shortly after Its 
Insertion Into the cochlea turn, wtTl be heatetf by the surrotmdlnj tissue 
to a temperature above the critical tefcperature to cause the detachsient 
5 so that t!ie electrode fay own efforts so to speak finds Its predetemlneti 
})os1t1on in cochlea. 3y way of exajnple, this could happen if the 
detachab1i5 connection accordim to the Invention Is made of wax. By wax 
Is to &e understood in this connection not only organic waxes but also 
Other isaterlals having a similar softening temperature and being In^rt to 
)0 body tissue and fluids in the surroundings uentloned. 

In a iMdified erabodlment of an electrode of the kind raentioffed the 
detachable connection is mda of a waterisl soluble or swellidJle In a 
fluid. According to the Irtwntlan sudt & fluid sHty be the lynph In 
cochlea. Also this embodiment provides an electrode which shortly after 
15 Its insertion lute cochlea and wfthout external influenres assimas Its 
predetenslned position In cochlea. Yet another possibility of having m 
electrode cooprlstng detachable connections, which are soluble, Is 
aecordlag to the Invention constituted by the eraplcyraent of a mucus, e,g, 
a mucus freci the patient herself or himself, which meat is In a dried 
ZO condition. This too could be caused to loosen itself by its contact *<1th 
the lyraph In cochlea. 

Further it would be possible to provide an eni?Qdfraent of the 
electrode according to the invention, in which the detachable ctwinection 
is tearafale. To this end it Is necessary to eflploy mechanical force*, 
n which In an embodiment of Oje electrodfe according to the Inrention are 
provicted by the aid of a resilient hos« inserted In the eleetrode, the 
hose containing a- fluid, the pressure of which briefly can be increased 
to expand the hose and thereby tear up or break the detachable 
connection. Connections of this fcind my be nade by ineans of a light 
30 therraal welding, a linear welding or a spot welding involving a ssnall 
walding area. 

A particularly advantageous errtjodiraent of an electrode according to 
the Invention is obtained, If the detachable cffltnectlon Is positioned 
between tivo electrode s;frfaces, the one of which Is cariyfng the ^ 
35 electrode supply lines and the otter one of which is carrying the nerve 
electrodes, and If said two surfaces are kept twjether along one of their 
loRgltudin'al edges by rajans of an elastic cannsctlon fomied by the 
Iftsulatirtj, supporting foil and along the other one of their lonsltudfnal 
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edges by means of saU detachable connection. By ^fs enbodlmnt t$ 
obt8)n«d that the surface Including tlie electrode stqtply lines tan be 
c»j«<d to lie {!Msr«11y or outwardly In cochlea tssiming a shape, which 
roughly 1% similar to a QrTlndrlcaT surface* and fron this surface the 
5 nerve electrodes can fold or unfold after the loosening of tJte detachable 
connection to esta&lisft a contact with the partition In cochlea, in which 
the acoustic nerves are situated thereby obtaining the closest contact to 
these nerves. In this ei.tiodlrient It may be desirable that ttte surface 
carrying the nerve electrodes has in Its free edge « tmber of V-shaped 
10 notches to facilitate the elastic unfolding of the nerve electrodes from 
the surface carrying tSie signal or supply lines. 

Afflong the passible ettbodiscnts of an electrode according to the 
Invention is another one by *rf>ich the detachable connection Is made uji of 
a )iiyer or a bod/ on one or both sides of the insulating support raendier, 
J5 iftlch layer or boc^ Is a|H>11ed said iseaber and is caused to becoeie rigid, 
to iiarden or to solidify i^hlle the support jneiiilber is forced to »ss«ae Us 
^aporary randltlon of curvature. After the Insertion 'of the electroda 
Into cochlea the detachable connection is softened titereby causing the 
teapor»f>' condition of oirrature to cease. This erdjodlnent is extremely 
20 slti^le in aanufacture and design and - therefore causes only minor 
possibilities of fault. 

As an alternative to electrodes having a detachable connection ft is 
possible to sake embodiirents by which the curvature of the electrode is 
continuously variable and fixable fn said two conditions of curvature. 
gS Electrodes of thi» kind can be sMoufactured unlfonnly and way even be 
adapted to strongly varying! worklntj conditions, urtilch nay be of 
laportance In situations, vhere it appears c&iHng an operation that 
special coiifSitions exist such as cranial fractures or deforaltles, which 
require exceptional arrangements. 
30 3y an eabodlment of an electrode cf this kinii a cord is provided 
within or on the insulating support raaflber. the length or the tightening 
of which cord adjysts the curvature of the electrode, and which cord. ,ts 
maintained teiaporarily in a condition, in whidi it causes the teaporary 
condition of curvature. 
35 By another ^odliaent of an electrede of such kind the Insulatlnj 
si4jport aei*er of the electrode Is fomad like a tube having an . oval 
cross-scciiion and containing a fluid, the pressure of which defines the 
addition of curvature of the ^e. Advantages of such an efectrotb sr^. 
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that U ts extreaely ssootft and has t very little tCTdency to rupture the 
supply lines. 

Tlie ioyention will now ise described in details below havfng 
refarencB to the accorapanying drawings, 1n which 
5 Figure 1 is a projection of s section through the center line In < 
single turn of a space in the cochlea during an operation for insertion 
of an elactroda sccorcHng to Oie inventiont 

Figure 2 is a plane, unfolded part of an er^odiiaent of tut elcctracte 
ftcconJiog to the invention, 
10 figure 3 Is a st^emsttc. persi^ctive vi«w of & fora onto whfch is 

appHod an oTeetrodC accortJin<|! to the invention, 

Figure 4 is a schenatic, perspective view of anotter fens, anmd 

which an electrode according to tJie Invention cart tie placed, while it Is 

given a temporary condition of eurvature. and 
15 Figure 5 through 8 are cross-sections of further enAodinents of an 

electrode according to the invention. 

In figure 1 reforanea nwiMral 1 indicates a section in th* cranium, 

in which an opening I has been provided, sfhich opening leads to a turn of 

the cochlea. This turn contains three spaces and normally one would 
eo introduce tte electrode into the lower Space 3. In the wall between said 

space and th« Intern^dlftte one Is i^e basil&r eteisbrane, and the acoustic 

nerves extend froa the brain to the core of cechles and further to the 

fiejd abov* th» lower cpac*. The lower «paai 3 baa an internal wall 4 and 

ui external wall 5 awl forms a spiral. It is now possible to introduce 
as the electrode according to the present invention through the opening 2, 
During the insertion the electrode has a curvature, which corresponds to 
the center line betvreen the internal wall 4 and tte external wall 5. This 
fumture i* called "the temporaiy conrfitfon of curvature" 10, An 
electrode asstrafng the tef^orary condition of curvature 10 is in figure 1 
30 illsatrated iiwediately after its introductltw. However, this position Is 
not stable, as the electrode fs floating, so to speak, in the ]yri^ in 
the loi#er space. Therefore, a fixation of the electrode relative to the 
intemsl or external wall is iisportant for <Ata1ning, that the current 
field between the nerve electrodes over the entire length of the 
35 eJectrode can hit accurate!/ and uniformly the desired zones having nerve 
endings, Ascflniingly, y\e electrode of the present Invention has a 
permanent coflditf on of curvatune 11, which nay have either a smaller 
radius of curvature or, as Illustrated in figure J, a greater radius of 
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curvature than the temporary one. Hence, the electrode will either nestle 
sgalnst the internal ¥iU 4 or against the external wall 5 as shewing in 
figure 1. Hisreby, the electrode of the present invention has bean given 
tiie cOBi&inatfon of pn?f»rties required for comnunication directly to the 
$ acoustic nerves: viz. it has to be so shaped that it can be introduced 
without damaging the walls of cochlea and tn such manner tiiat it is fixed 
relative to the nerve endings unifarmly over the entire length of Hm 
electrode. Jt can be said that apparently there Is a discrepancy between 
the requireawnt of the two projwrtfes sentioned, but the discrepancy has 
10 been brou^t to a conclusion by the invwtlvtf realization of the 
necessity of an electrode having two conditions of curvature, a temporary 
one 10 ajid a perraanent one 11. 

Consequently, the electrode accordinij to the inventiofi mist include 
aeans for etianging the curvaturo from the tcnporary condltton of 

15 curvature 10 to the permanent one 11. It is possible to have two tyi^s of 
such Eieans, the one of which is defined in the clains 2 throu^ 12, 
whereas ttte other one is defined In the dafeis 13 tnroi^h is. 

Uhen descri&Jfig^ the first one of these l»o types of means « the tern 
'natural condition of curvature" Is emploiyed* Hereby is neant that 
curvature which an electrode will assume if it is not forced to assutffi 
another curvature, either as a result of an outer stress Imposed by a 
band for exarapls, which band is disposed to straighten the electrode or 
even to give it a curvature of opposite sense, or owing to the fiCt that 
the electrode temporarily has been given internal stresses, which changes 
25 tesqioraHly the natural condition of curvature. In case of the first 
matiomi type of means the internal stresses are jsalntaincd teaporarily 
by the aid of a detadtable connectloti. 1<^en said detachable connection is 
hroSett tite electrode asstmes Its pennanent condition of curvattn'e, viz. 
Its natural condition of ctirvature. 
^ In figure 2 Is Illustrated that part df the electrode according to 
tlie invention which carries ttie nerve electrodes 20 and which are to be 
positioned in cochlea. The regaining part of the electnjde carries the 
cemnecting lines fraa Wse part illustratad to a signal generating 
apparatus. An electrode In this path of c^nections wflt usually have a 
g base aitd a socket associated theretHth penafttlng a separation between 
the patient and the signal apparatus. As neither the base, ncr the socket.. 
mr the "signal apparafais pertains the electrode according to the 
Invention In another my than as necessary accessories, wl»in the operated 
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patient Is going to use the electrode, these parts have rsot been 
iUustrated in trie.JrauIng and can be of conventional types. The nerve 
ekctrodes 20 are arranged In pain ir> a tamer well-knavn per s« and a 
conductor or supply line 20 is leading to each nerve electrode. The nerve 
5 electrodes 20 as wen as tije conductor lines 21 are secured to an 
InsuJating support merter 22 of a plastic fell having a suitable 
thickness, suitable propertiss of resilience and the property, lAldi Is 
so li^runt for sucti Kinds of electrodes, that the foil is inert to body 
t1>»ue ana fl«ldj, which also Is required for tire material of the nerve 
)0 electrode and the ctwductor Hne. CffiiAictor lines »nd electrodes can be 
applied on the foil by the aid of argr tnvm aethotf such as tftln film 
technique. The outline of Uie electrode Is stamped wit, cat «it or 
punched out also by eaplo^yln^ wH-known techniques. Separating eadt pair 
of electrodes ZO there Is In the contour V-shaped notcitB* 23 which 
15 protrude from one of the longitudinal edges. Those notches serve to 
penalt the required shape of double curvature, which the electrode must 
have In Its taaporary position as well as In its p^rmaoant posltfon. 
Appropriately, the conductor Ifrms Z\ are covered by an insulating tayer 
del loittlng an external current field to the iiaiiedlate proximity of the 
go nerve electrodes 20. 

F1g»re 3 {llustrites « fora or aiandrel coifloHsIng tM (yTlndrtcal 
aeebers X and 31 respectively and t{»reb«tweeit a fora taember 32 of 
doiiole curvatur;e. ti» fom of mandrel is disposed to be heated to ■ 
tenperature above the softening temperature of the Insulating support 
g Berber p. The form mter 3Z fmage the wall In cochlda at the position 
of tile i»rnanent pJacenwnt of the electrode. 8y placlni the electrode so 
EJiat Its insulating support iseaber 22 and nerve electrodes 20 m 

contacting the farm meaber 3Z and suhse<^ueiitly cooling tfte fism or 
mandrel, cf. figure 3, fron a tesnwrature above the softening temperature 
30 to faelow the solidifying tewperature, the electrorfe Is caused to assume 
Its natural condition of oarvature. It Is to be understwd fron figure 3 
tl»t Oie wrve electrodes ami tHe cortductor lines ere facioa the form or 
aenireT v^ereas tite 1n$ul5t1n«F support mwber Is Illustrated as being 
transparent. Then the electrode Is seen from the bick' of ^e printed 
3j circuit com«cttor»s. 

5t^s(K|uently, an (ilectrode fashioned as s^ntfoned above is wrapped 
areund another shaping sKsiber, wlrici* Is Illustrated in figure 4, This 
mender Is shaped like a flat ring, t^fcb fs cut open and vrunq i tittle 
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out of plane so that Its curvature corresponds to the teaporary condition 
of curvature 10 illustrated in figure 1. Referring to figure 4, the 
cross-section of tJie ring Is sharp-edged on the left-hand side 44 and 
round on the Hght-hand side 45. The electrode is arranged on the Ving" 
5 with its back facing the Hng and the nerve electrodes 20 folded into the 
in-side 24 of the ring whereas the cofl*ictor side Is on tAe out-side 42 
of the ring. The ci rcunference of the cross-section of the ring is a 
little short&r than tl» distance between the edge 24 of the insulating 
support neinber and the tips 25 of the nerve electrodes 2o. This has the 
10 effect that contacts between the electrode tips 25 and the edge 24 will 
bs produced at the left-hand, sharp edge 24. It is at those contacts that 
the detachable connection is established in some of the enfaodiments of 
the invention. 

As it appears fron figure 4 the end of the ring, which is visible, 
15 has a little longer circujafersnce than the other end, which is indicated 
partly in a dotted line. This design results in that the electrodle can be 
pulled off the ring llice a stocking after the dctadiable connections have 
been established,. 

By some of the etdbodlments the detachable connections are inserted 
20 between the edge 24 and the clectnxte tips 25 and by som other 
erabodiaents, in which use is made of wax or isucus» the detachable 
coxneckiDns are best established by dipping or by spraring connecting 
eateHal while .an auxiliary tool keeps ^e electrode niters in position 
on the ring as dlsoussed above, cf. figure 4. 
25 An eiriJodlRient, by which the detachable ownectlon Is tearable. Is 
Illustrated In figure 5. By this eBbodlnant the electrode is folded 
around an elongated hose 50, which Is accessible trm the outside, 

instead of around the ring. The one end of the hose SO is given a 
curvature siaiUr to that of the ring. Then ft is possible by means of a 
^ dot-V'ffilding tool to provide tearable dot-weldings 51 between the nerve, 
electrode side of the electrvtte and Its conductor side and fairly close 
to toe hose So. Thsl measure enables the hose 50 to tear up the 
dot-tfeldings by letting the hose expand reslliently by establishing a 
pressure in the interior of the hose. 
35 By the enbodlment defined in claiwt 12 ti>e temporary condition of 
curvature is provided thereby, that an electron, nrfifch has been given 
ils pereanent condition of curvature as described with reference to 
fijure 3, Is curved to its taaporafy condition of curvature 10 and in 
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this condition is appltcated a layer or a body 60, cf. figure 6. TMs 
Ujer or body <ias (n UskK « fona itabSlily wttlch Is sufficient to 
secure the tewporary condition of curvature 10. but when the detachable 
eonnaction 1s detached the nerve electrode side 20 Is unfoMed wfth the 
5 center part 61 of tfie eluctrvds serving as an elastic hinge, the 
condition of curvature thereby altering to Vie pcraanent one H. 

An efabodlmatit of an elactrode according to tha Invention can be 
gtyen a contliiuotfsty varying eurvatur* if H i* des-Jgned as Indicated in 
fisure 7. Figure 7 Is a eruss-sectlon of sKCh an electrocJe in « direction 
10 orthogan«1 to jt$ longitudfnal axis. In this figtirt the tiilcfcncss of the 
Insulating support neia&er 7o 1S| fer the sake of clarity, shorn very 
exaggerated. The sactfon Is Illustrated when having Its {Mrnanent shape. 
To the back of the printed circuit Is attached a pocket 71 and In the 
cavity ?2 of the (»ock«t is inserted a cord 73, cm* wid of vrf>'{ch -t* 
15 secured to tha tip of the electrode, i'fhen the cord Is tightened by 
pylling Its opposite free end the condition of curvature of tlie electrode 

CDwId be increased in order to «tai>Hsh an arfc-ltrafy, rw}Ulre<! tV!>pl>rStry 

condition of curvature. Having Inserted such a curved electrode into 
cochlea the pull of the cord 1$ loosened Hherei>y the electrode asswes 

go ftt p«n«anetit curvature. 

In figure 8 I5 Illustrated a cross-section of an electrode shaped as 
I tube having an oval cross-section. The outer surface of this section 
carries nerve electrodes 20 and conductor lines 21 which are covered by 
m Insulating layer* 26. The electrode can by means of a thin fifn 
25 technique he provided on a thin foil, tritich subcft<|u«ntty 1$ formed to a 
tuba havin;; a Im^itudlnal the tube can b« arranjed on a form or a 

aandrel of siaiUr appearance as that illustrated in figure 4, but the 

sides 45 being rounded to the rl<^t-'haftd s1<te « Well as tO the left-htnd 
iids. By hsatlng to a tcraperstyrs above ths ssftcnirtg tcnperaturs of the 

30 foil and subssquGRtJy cooling to a teaperature below tha hardedng 
teaperature the tube Is given its natural ctmdition of cunature 11. A 
tei^orary change of the pressure witf)in the tute aS will give the tube 
its t«!^>srary condition of curvature ID for insertion Into cochlea. This 
eiibodi3»nt of the electrode according to the inventiofl is particularly 

35 advantageous in that ft is only siibjectsd tfi negligible, aechanlcal 
influences lAen being inserted into cochlea so that the riii, of rupturing 
tim conductor lines is reduced. 
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f>At«nt Clalns. 



V. An electrpde for iiapUntatlon into cochlea for establisMng an 
electrical contact to the awustlc nerves of the human ear" the electrode 
Including an insulating support meBbsr and supply lines to said nerves, 
characterized by having two conditions of curvature (10 
5 and 11). one of which is teraaorary and corresponds to the curvature in 
the iBltJdIe of tiie partlculdr turn of cochlea and the other one of which 
Is permanent and corresponds to the final position of the electrode In 
nnrhlea with the purpose of obtainlno an optliauni contact to the acoustic 
nerves, and hy the electrode having neans for dranglns the condition of 
10 oirvature from the tea^orary one (10) to ths {wrnunent on« (11} when the 
ftlcctrode ha$ h««n Inserted Into cochlea. 

2. An electrode according to claim 1, characterized by 

tho parmanant condltloii of curvature (11} b«fng th« natural eantt-ltlon of 

15 curvature of the electrode, anc! by the tenporary condition of curvture 
(10) being established by ineans of a detachable connection, which, until 
It Is datached, aiaint»1n« th« tonparary cen«t-lti«n of curvatur« (10),. 

3. An electrode according to claim I, characterised In 
20 that said detachable connection Is 'thenno-detach)ri»1d. 

4. An electrode according to claim 3. chara'terlzed in 
that the thenno'dstachiaent ts carried out at a tesiperature i which Is a 
few degrees (^tigrade below the body temperature. 



$. electrocte according to daiis 4. characterized in 
^at said detachable connection Is taade of wax. 

S, An electrpde according to claim 2, characterized in 
^ tiiat said detachable connection is made of a siaterial soluble or, 

swellable in a fluid. 

7. An electrode according to claim S, characterized In 
that said fluid is the lyisph of cochlea, 

35 

8. An electrode according to claiis 6» characterized in 



that said detachable connection fncludes a dried nucus, 

9. An alectrode accordfrtg to cTtm 2, characterised in 
thit said detachable connection fs teara&le. 

5 

10. An electrode according to claim 3. ch»racter1ied by 
a resilient how (SO) fosertod in tlie el«tn»cte, saltf Wse containing a 
fluid, the pmsur» of which can be raUed br1«fty to expand the hose and 
tfieraby tear up said tletachabt* canttectltm. 

10 

11. An electrode accortflng to clalia 2, characterized in 

that tikii det»ch»bl» eonnactlon It pot1tlM»(! b«tv«»«» tua oloetrorf* 
surfaces, the one of ^Ich Is carrying tlie electrode supply lines and ttie 
oMwr one of whid) Is carrying the nerve electrodes, and In that said two 
\% surfacas are kvpt togather along ems nf thulr longitudinal edj}«s by maam 
of an elastic connection fonaed by the Insulating, supporting foil and 
aloRQ the other one of their longitudinal e(^es by swans of said 

20 12. Afi electrods according to clalw 2, characterized in 

th»t d»t«cHab7» eonnoctloo iv mdg up of a 1i»v<>r or a body {60) «i 

one or both sldas of the Insulating support laeiaber, which layer or body 
Is applied said Aiember and caused to beco«ne rigid, to harden or to 
itflldify while th« support Bmi>«r Is feixed to assusie fts t«sj»rary 
25 ccmdltlon of curvature (JO), 

)3, An electrode accorrfing to claim 1, characlarlied by 
said curvature of the electrode being continuously variable and being 

ffxable i« said two conditions of curvature (10, H), 

30 

14, Aji electrode accordinj to claim 13, c.haracterii*d 

i n that a cord (73) Is provided ttitfsin or on the Insulating sispport 
ffleirter, the lenjtn or tfie tt§hteftlng of whicn tont adjusts the curvature 
of alectrode and which cord Is maintained tenperarlly In a condition, 
^ In which It causes said taaporary condltloft of ci/ryature (10). 

15, An electrode according to clalis 13, characterized 
1 n that said Insulating st^port tffiaiber of tiie electrode Is fofwd like 
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a tube having an oval cross-section and that said tube contains a fluid, 
tlie pressure of which defines the cwidltion of curvature of safd tiAie. 

5 . 
10 
15 
20 

30 
35 



